Cyclic GMP affecting the tracheal nonadrenergic noncholinergic inhibitory system.
An association between guanosine 3',5'-monophosphate (cyclic GMP) and the nonadrenergic noncholinergic inhibitory system (NANCIS) has been demonstrated in the isolated bovine tissue (Bowman and Drummond, 1984). In order to investigate this association in the guinea pig trachea, we used cyclic GMP derivatives, guanylate cyclase activators (N-methylhydroxylamine (NMH) and nitroglycerin (NG)] and inhibitors [oxyhemoglobin (HbO2) and methylene blue (MB)]. Under general anesthesia paralysis, the animals were ventilated and hourly injected with atropine (0.2 mg/kg) and propranolol (1 mg/kg). Cervical segment of the trachea was converted to a closed tracheal pouch and then filled with Kreb's solution augmented with atropine (1 microM) and propranolol (3.5 microM). A decrease in the pouch pressure (Pp) reflected NANCIS nerve transmural stimulation (TS)--or drug-induced relaxation. Pharmacological agents were applied intravenously. At 2-11 min after injection, NMH and NG decreased baseline Pp and reduced TS-induced relaxation. NMH, which is more potent than NG in activating particulate guanylate cyclase activity, potentiated the TS-induced relaxation at high frequencies, but NG did not. HBO2 inhibited the TS-induced relaxation at high but not at low frequencies. In contrast, MB inhibited the relaxation at low but not high frequencies. The results suggest that activation of particulate or membrane bound guanylate cyclase potentiates NANCIS-induced decrease in Pp. Therefore, there is a possible association between cyclic GMP and the NANCIS in the guinea pig trachea.